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Skull Key to Adult Minnesota Mammals 
CARL H. ERNST* 
ABSTRACT - An artificial key to the skulls of adults of the mammals reported from Minnesota is 
presented for possible use not only by wildlife and professional biologists, but also by those lay 
persons interested in identifying skulls they might flnd in Minnesota. 
An artificial key to the skul'ls of adult Minnesota 
mammals was prepared for use in a class in vertebrate 
zoology at Southwest Minnesota State College. Because 
of its success for instruction and its value to other pro-
fessionals as well as interest to some laymen, the key has 
been arranged for publication. The user is referred to 
publications of Hall and Kelson (l 959), Glass (1951), 
and Gunderson and Beer (1953) for definitions of the 
skull terminology used and a list of mammals reP,orted 
from Minnesota. Antilocapra americana, Bison bison, 
and Felis concolor are included because they once ex-
isted in this state, although they are now probably ex-
tinct in natural condition in this area. Felis domesticus 
and Canis familiaris are included because of their wide 
occurrence in the state and the great chance of coming 
upon their skulls in the wild. 
Skull Key to Adult Minnesota Mammals 
1 A Incisors chisel-like, not more than two in 
lower jaw; canines absent . . . . . . . . . . . . . . . 2 
B Incisors not chisel-like, canines present ( at 
least in lower jaw) . . . . . . . . . . . . . . . . . . . . 3 
2 A Upper incisors four, the second pair small and 
peg-like and directly behind the first pair, first 
incisors grooved in front; maxilla incomplete-
ly ossified-ORDER LAGOMORPHA .. 21 
B Only two upper incisors; maxilla completely 
ossified - ORDER RODENTIA . . . . . . . . 23 
3 A Teeth fifty; a high median ridge on skull -
ORDER MARSUPIALIA - Didelphis mar-
supialis. 
B Teeth less than fifty; skull not as above . . . . 4 
4 A Skull large, 200 mm or more in length; upper 
incisors absent - ORDER ARTIODAC-
TYLA ........ .. ................... 55 
B Skull small to medium; upper incisors present 5 
5 A Canines almost same size as other teeth; zygo-
matic arch weak or absent ORDER INSEC-
TIVORA ..... . ..................... 7 
B Canines distinctly larger than other teeth; 
zygomatic arch present . . . . . . . . . . . . . . . . . 6 
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6 A Skull under 25 mm in length; incisors ½ or 
2/2 ; anterior end of skull broad and blunt with 
a decided U-shaped notch ORDER CHI-
ROPTERA .......................... 15 
B Skull over 25 mm; incisors 3/3; anterior end 
of skull not as above - ORDER CARNIV-
ORA . .. . ................... ... .... . 61 
7 A Length over 30 mm, teeth unpigmented; zygo-
matic arch complete . . . . . . . . . . . . . . . . . . . 8 
B Length less than 30 mm; tips of teeth pig-
mented brownish; zygomatic arch incomplete 9 
8 A Eight teeth on each side of lower jaw -
Sea/opus aquaticus. 
B Eleven teeth on each side of lower jaw -
Condylura cristata. 
9 A Three unicuspids visible from the side . . . . 10 
B Four or five unicuspids visible from the side 11 
10 A Third unicuspids minute ( use lens to see) 
and wedged between the second and fourth 
- Microsorex hoyi. 
B Third unicuspid about the same size as the 
second; fourth unicuspid minute - Cryptotis 
parva. 
11 A Four unicuspids visible from side - Blarina 
brevicauda 
B Five unicuspids visible from side . . . . . . . . . 12 
12 A Condylobasal length less than 17 mm - Sorex 
cinereus 
B Condylobasal length more than 17 mm . . . . 13 
13 A Third unicuspid smaller than fourth - Sorex 
palustris. 
B Third unicuspid larger than fourth . . . . . . . . 14 
14 A Unicuspids broader than long-Sorex fumeus. 
B Unicuspids longer or as long as broad -
Sorex articus. 
15 A One upper incisor on each side . . . . . . . . . . . 16 
B Two upper incisors on each side . . . . . . . . . . 1 7 
16 A Condylobasal length over 15 mm; lower tooth 
row 6.4 mm; upper tooth row 6 mm - Lasi-
urus cinereus. 
B Condylobasal length under 15 mm; lower 
tooth row 5 to 5.5 mm; upper tooth row 5 
mm - Lasiurus borealis. 
The Minnesota Academy of Science 
17 A One upper premolar on each side; upper and 
lower tooth rows each 8 mm or more; con-
dylobasal length 19 to 20 mm- Eptesicus 
fuscus. 
B Two or three upper premolars on each side; 
upper and lower tooth rows each 7 mm or 
kss; condylobasal tength under 17 mm . . . . 18 
18 A Two upper premolars on each side ........ 19 
B Three upper premolars on each side . . . . . . 20 
19 A Condylobasal length over 15 mm - Lasiv-
nycteris noctivagans. 
B Condylobasal length under 15 mm - Pipi-
strellus subfiavus. 
20 A Least width of interorbital constriction 4 mm 
or more - Myotis lucifugus. 
B Least width of interorbital constriction less 
than 4 mm - Myotis keenii. 
21 A (lnterparietal present in adults - Sylvilagus 
fioridanus. 
B Jnterparietal absent in adults . . . . . . . . . . . . 22 
22 A Supraobital process broad, and almost touch-
ing the inner posterior margin of the zygo-
matic arch - Lepus townsendii. 
B Supraorbital process narrow and elongate, 
and widely separated from the inner posterior 
margin of the zygomatic arch - Lepus ameri-
canus. 
23 A Check teeth 3/3 or 4/3 ................ 24 
B Check teeth 5/4 or 4/4 ................ 40 
24 A Molars flat-crowned, with crescents, or loops 
and triangles on the grinding surface; incisors 
usually broad . . . . . . . . . . . . . . . . . . . . . . . . 25 
B Molars tuberculate, without a pattern of loops 
and triangles; incisors narrow . . . . . . . . . . . . 33 
25 A Condylobasal length more than 30 mm -
Ondatra zibethicus. 
B Condylobasal length less than 30 mm . . . . . . 26 
26 A Upper incisors with a shallow groove on the 
anterior face . . . . . . . . . . . . . . . . . . . . . . . . 27 
B Upper incisors not grooved . . . . . . . . . . . . . 28 
27 A Mandibular molars with triangles on outer 
side; palate with broad, blunt median pro-
jection - Synaptomys cooperi. 
B Mandibular molars without triangles on outer-
side; palate with a sharply pointed median 
projection pointed backward - Synaptomys 
borealis. 
28 A Upper molars with reentrant angles of both 
sides of approximately equal depth; lower 
molars with reentrant angles deeper on the 
inner side - Phenacomys intermedius. 
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B All molars with reentrant angles of both sides 
approximately equal in depth . . . . . . . . . . . . 29 
29 A Posterior border of the plate ending in a shelf-
like structure without a median projection -
Clethrionomys gapperi. 
B Posterior border of the palate with a median 
projection . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
30 A Third upper molar with two closed triangles 31 
B Third upper molar with three or five closed tri-
angles .............................. 32 
31 A Anterior palatine foramina more than 4.5 
mm in length; interorbital width less than 4 
mm - Microtus ochrogaster. 
B Anterior palatine foramina less than 4 mm in 
length; interorbital width more than 4 mm -
Pity mys pinetorum. 
32 A Second upper molar with four closed angular 
sections and a rounded posterior loop; third 
upper molar with three closed triangles -
Microtus pennsylvanicus. 
B Second upper molar with four angular sections 
but no posterior loop; third upper molar with 
five closed triangles - Microtus chrotor-
rhinus. 
33 A Upper incisors grooved on anterior face . . . . 34 
B Upper incisors not grooved . . . . . . . . . . . . . 36 
34 A Crown of molars with cusps - Reithrodon-
tomys megalotis. 
B Crown of molars with a complicated pattern 
of loops ....... . . . ............ . ..... 35 
35 A Check teeth 4/3 - Zapus hudsonius. 
B Check teeth 3/3 - Napaeozapus insignis. 
36 A Molars with tubercles in three longitudinal 
series ............... .. ............. 37 
B Molars with tubercles in two longitudinal 
series ............................... 38 
37 A Condylobasal length under 25 mm - Mus 
musculus. 
e· Condylobasal length over 25 mm - Rattus 
norvegicus. 
38 A Third upper molar much reduced - Ony-
chomys leucogaster. 
B Third upper molar only slightly or not re-
duced .............................. 39 
39 A Palatine slits essentially parallel sided; a little 
bulge in the maxilla in front of the infraorbital 
foramina; rostrum narrow and somewhat 
rounded - Peromyscus maniculatus. 
B Palatine slits bowed in middle; a considerable 
bulge in the maxilla before the infraorbital 
foramina; rostrum shorter, stouter, and 
straj,ght - Peromyscus leucopus. 
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40 A Check teeth 4/ 4 . ..... . . . .... .. ....... 41 
B Check teeth 5/4 . ..... .. . ............ . 47 
41 A Condylobasal length over 70 mm . . . . . . . . . 42 
B Condylobasal length under 70 mm . . . . . . . . 43 
42 A Infraorbital foramen larger than foramen 
magnum; length of nasal bone less than 40 
mm; occipitonasal length below 110 mm -
Erethizon dorsatum. 
B Infraorbital foramen smaller than foramen 
magnum; length of nasal bone 45 mm or 
more; occiptonasal length above 125 mm -
Castor canadensis. 
43 A Perforation through nasal septum connecting 
left and right infraorbital foramina through 
rostrum - Perognathus fiavescens. 
B Performation through nasal septum absent . . 44 
44 A Nasals projecting anterior to the incisors. . . . 45 
B Nasals not projecting anterior to the incisors 46 
45 A Condylobasal length about 65 mm - Sciurus 
niger. 
B Condylobasal length 40 to 45 mm - Tamias 
striatus. 
46 A Upper incisors grooved on anterior face -
Geomys bursarius. 
B. Upper incisors smooth - Thomomys tal-
poides 
47 A Anterior border of the orbit ventrally oppo-
site the fourth premolar . . . . . . . . . . . . . . . . 48 
B Anterior border of the orbit ventrally opposite 
the first molar . . . . . . . . . . . . . . . . . . . . . . . . 51 
48 A Condylobasal length over 45 mm - Tami-
asciurus hudsonicus. 
B Condylobasal length under 45 mm . . . . . . . . 49 
49 A ]nfraorbital aperture a foramina piercing the 
zygomatic plate - Eutamias minimus. 
B Infraorbital aperture a canal passing between 
the zygomatic plate and the side of the 
rostrum ... . .... . ...... .. ........ . .. 50 
50 A Condylobasal length more than 36 mm -
G[aucomys sabrinus. 
B Condylobasal length less than 36 mm -
Glaucomys volans. 
51 A Condylobasal length over 70 mm - Marmota 
monax. 
B Condylobasal length fess than 70 mm . . . . . 52 
52 A Zygomata compressed vertically and more or 
less paralled - Sciurus carolinenis. 
B Zygomata flattened horizontally and converg-
ing anteriorly . . . . . . . . . . . . . . . . . . . . . . . . 53 
34 
53 A Condylobasal length over 50 mm; nasals 
more than 17 mm - Citellus franklinii . 
B Condylobasal length less than 50 mm; nasals 
less than 17 mm . . . . . . . . . . . . . . . . . . . . . . 54 
54 A Metaloph on fourth premolar continuous -
Citellus ru:hardsonii. 
B Metaloph on fourth premolar not continuous 
- Citellus tridecemlineatus. 
55 A Lacrimal bone articulating with the nasal 
bone, permanent frontal appendages (horns), 
present in both sexes - Bison bison. 
B Lacrimal bone not articulating with the nasal 
bone, deciduous frontal appendages (horns 
or antlers), absent in females ( except in 
Antilocapra). . ... . . . .......... . ...... 56 
56 A Frontal appendages (horns) composed of 
outer horny sheath surrounding a bony core, 
present in both sexes - Antilocapra ameri-
cana. 
B Frontal appendages (antlers) composed only 
of bone, absent in females . . . . . . . . . . . . . . 57 
57 A Antlers more or less palmate . . . . . . . . . . . . 58 
B Antlers not palmate . . . . . . . . . . . . . . . . . . . 59 
58 A Condylobasal length more than 500 mm; 
length of maxillary tooth row more than 125 
mm; upper canine absent-Alces alces. 
B Condylobasal length less than 500 mm; length 
of maxillary tooth row less than 110 mm; 
upper canine present - Rangifer tarandus. 
59 A Condylobasal length more than 400 mm; 
length of maxillary tooth row more than 110 
mm; upper canine present; only one upper 
molar - Cervus canadensis. 
B Condylobasal length less than 350 mm; length 
of maxillary tooth row less than 110 mm; up-
per canine absent; three upper molars . . . . 60 
60 A Each antler having one main beam that gives 
rise to an series of tines unequal in length; 
Iacrimal fossa shallow - Odocoileus virgin-
ianus. 
B Each antler having the main beam distinctly 
forked and forming two secondary branches 
each of which bear tines equal in length; 
lacrimal fossa deep - Odocoileus hemionus. 
61 A Larger upper molars with crowns of the crush-
ing type, without cutting edges on the outer 
side . .. .......... . ...... .... ........ 62 
B Larger upper molars with crowns at least 
partly of the cutting type ( carnassial), espe-
cially in the outer side. . . . . . . . . . . . . . . . . 63 
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62 A Skull large, condylobasal length over 250 mm; 
three lower molars; teeth 42 - Ursus ameri-
canus. 
B Skull smaller, condylobasal length less than 
150 mm; two lower molars; teeth 40 -
Procyon lotor. 
63 A Molars with no crushing surface, all carnas-
sial; cheek teeth 3/3 or 4/ 3 .... . ........ 64 
B Molars, at least the last, with a crushing sur-
face in addition to the cutting edge; cheek 
teeth 4/ 5, 5/5, or 6/ 7 ..... .. ........ . . 67 
64 A Premolars 2/ 2 . . . . . . . . . . . . . . . . . . . . . . . 65 
B Premolars 3 / 2 . . . . . . . . . . . . . . . . . . . . . . . 66 
65 A Anterior condyloid foramen separate from 
foramen lacerum posterius; postorbital proc-
esses of frontals small; presphenoid wide 
transversely, but constricted anteroposterior-
ly - Lynx canadensis. 
B Anterior condyloid foreman confluent with 
foreman Iacerum posterius; postorbital proc-
ess es of frontals prominant; presphenoid 
elongated - Lynx rufus. 
66 A Condylobasal length more than 150 mm -
Felis concolor. 
B Condylobasal length less than 130 mm -
Felis domesticus. 
67 A Check teeth 6/ 7; rostrum long ... . ...... 68 
B Cheek teeth 4/ 5 or 5/ 5; rostrum relatively 
short . . . ...... ... ......... .. .... ... . 73 
68 A Condylobasal length more than 160 mm . . . 69 
B Condylobasal length less than 160 mm . . . . 71 
69 A First canine more than 12 mm in anteroposter-
ior diameter at base; condylobasal length us-
ually more than 210 mm - Canis lupus. 
B First canine less than 11 mm in anteroposter-
ior diameter at base; condylobasal length us-
ually less than 200 mm . . . . . . . . . . . . . . . . 70 
70 A Rostral width less than 18 per cent of con-
dylobasal length - Canis latrans. 
B Rostral width more than 18 per cent of con-
dylobasal length - Canis familiaris. 
71 A Cranial ridges forming a broad U, not form-
ing a saggital crest posteriorly; sides of cran-
ium roughened - Urocyon cinereoargenteus. 
B Cranial ridges forming a narrow V, and form-
ing a saggital crest posteriorly; sides of crani-
um smooth . . . . . . . . . . . . . . . . . . . . . . . . . . 72 
72 A Condylobasal length more than 125 mm; 
length of maxillary tooth row more than 55 
mm - Vulpes fulva. 
B Condylobasal length less than 125 mm; 
length of maxillary tooth row less than 55 
mm - Vulpes velox. 
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73 A Premolars 4/4 . . . . .... . . .. ........... 74 
B Premolars 4/ 3 or 3/3 ... ... ........ . ... 75 
74 A Condylobasal length more than 85 mm -
Martes pennanti. 
B Condylobasal length less than 85 mm -
Martes americana. 
75 A Premolars 4/3 . ... ....... .. ....... .. . 76 
B Premolars 3/ 3 ..... . .. . .. . ... . ..... .. 77 
76 A Condylobasal length more than 125 mm; six 
lower molariform teeth Gula luscus. 
B Condylobasal length less than I 25 mm; five 
lower molariform teeth Lutra canadensis. 
77 A Condylobasa,l length more than 100 mm -
Taxidea taxus. 
B Condylobasal length less than 80 mm . . . . . . 78 
78 A Hard palate extending posteriorly to a level 
with the last upper molar . . . . . . . . . . . . . . . 79 
B Hard palate extending beyond the last upper 
n10Iar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
79 A Interorbital region of skull almost flat -
Spilogale putorius. 
B Interorbital region of skull strongly convex 
- Mephitis mephitis. 
80 A Condylobasal length more than 55 mm -
Mustela vison 
B Condylobasal length less than 55 mm . . . . . 81 
81 A Condylobasal length more than 33 mm .. .. 82 
B Condylobasal length less than 33 mm -
Mustela rixosa. 
82 A Postglenoidal length of skull more than 4 7 
per cent of the condylobasal length - Mus-
tela erminea. 
B Postglenoidal length of skull less than 4 7 per 
cent of the condylobasal length - Mustela 
frenata. 
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